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A pparent dramatic falls in human sperm count? Increases in testicular and breast cancers? Irreversible behavioral and neurophysiological damage occurring during prenatal and neonatal development? Not to mention emasculated alligators and female snails sporting nonfunctional penises? Is it any wonder that interest in so-called endocrine-disrupting chemicals has reached the top of scientific and political agendas? As a resident of Denmark, a country having the highest incidence of testicular cancer in the world and where today one of every eight men is believed to have a sperm count so low as to impair his fertility, I can confirm that endocrine-disrupting chemicals are of widespread scientific and public concern.
Simply stated, the environmental endocrine hypothesis asserts that a diverse group of industrial and agricultural chemicals in contact with humans and wildlife has the capacity to mimic or obstruct hormone function and distort the normal development of organisms. At this time there is little doubt that certain chemicals possess properties that lead us to expect them to cause endocrine disruption in intact organisms, if applied at certain doses and at certain times during development. The essence of the controversy is the extent to which any of these potential endocrine disrupters is actually responsible for the disturbing abnormalities observed in human and wildlife populations.
Hormonal Chaos is a fascinating and readable account of the evolution of the environmental endocrine hypothesis. It is not simply a review of the science of endocrine disruption, although the book does summarize much of the available evidence for and against the endocrine hypothesis.What Sheldon Krimsky does, and very effectively too, is put the science into a larger historical, social, and political context. Using Our Stolen Future as a focal point, Krimsky explores the processes by which a controversial scientific idea is shaped by professional and political agendas, by media influences, as well as by the personalities of key individuals.
So what makes endocrine-disrupting chemicals different from other toxic chemicals? The US Environmental Protection Agency has defined an endocrine disrupter as "any exogenous agent that interferes with the production, Are our hormones being disrupted?
Books release, transport, metabolism, binding action, or elimination of natural hormones in the body responsible for homeostasis and the regulation of reproductive and developmental processes" (p. 82). One wonders if there are any chemicals that are not endocrine disrupters, and indeed preliminary lists of known or suspected endocrine disrupters include insecticides, herbicides, fungicides, plasticizers, tributyltin, cadmium, and lead, to name a few. However, there are at least three aspects of endocrine-disrupting effects that make this mechanism of action particularly tricky to deal with using a traditional toxicological approach. The first is that the dose-response patterns are sometimes not monotonic. There are purported examples of low exposure concentrations stimulating an endocrine response and somewhat higher concentrations inhibiting the same response. Interpreting u-shaped dose-response patterns remains a point of contention among toxicologists. Second, although most chemicals exhibit quantitative variation in the strength of the response that they elicit at different stages of organism development (e.g., juveniles are often much more sensitive to the effects of a chemical compared to adults), endocrine disrupters have the potential to exhibit qualitative as well as quantitative variation in response depending on the timing of exposure. Third, it appears much more difficult to predict the degree or kind of endocrine effects from a chemical's structure compared to other effects (e.g., narcosis).
Krimsky touches on a number of key issues that are of wide relevance to chemical risk assessment in general and that reach far beyond the issue of endocrine disruption. For example, he addresses the role of the much debated precautionary principle and highlights the difficulties in linking cause(s) to effects in the study of human diseases. He also criticizes current approaches used in the assessment and regulation of chemicals, such as the inadequacy of dealing with chemicals on the basis of how they reach the body (current practice) rather than on the level of exposure and biological properties of the chemical. A l t h o u g h Krimsky tries to give the impression that he is objective, it is clear that he has joined the camp supporting the environmental endocrine hypothesis. This leads to my one criticism of his analysis. When reports began to emerge linking various chemicals with human health and wildlife abnormalities, the chemical industry responded partly by mobilizing funds to support research into these claims. Krimsky accuses the global chemical industry of "building a formidable war chest to combat the theory of endocrine-disrupting chemicals"(p. 98) and seems to fault the chemical industry for taking proactive measures to investigate claims linking their products to human health effects. In several places in the book he implies that the results of scientists working for or whose research projects were partly funded by chemical companies should be treated with suspicion. This is probably unfair since our society demands that the chemical industry live by the polluter pays principle, and hence chemical companies are required to fund tests on the toxicity and environmental fate and effects of the chemicals they produce. A variety of mechanisms exist, such as Good Laboratory Practice certification and standard test protocols that reduce the chances of bias in test design and interpretation. Furthermore, it is becoming increasingly recognized that protecting human health and the environment makes good business sense. The chemical industry should be encouraged to be more proactive in devoting funds to human health and environmental risk assessment of their products. This of course includes the ability to demonstrate that their results are scientifically valid, which should be no less of a requirement for research funded by academic organizations, government institutions, or watchdog groups. But except for his inherent distrust of the chemical industry, Krimsky provides a fair assessment of the evidence for and against the environmental endocrine hypothesis and does an excellent job of capturing the complexity of the issues involved.
How important is endocrine disruption caused by exposure to industrial and agricultural chemicals for human health and wildlife populations? The jury is still out. But while waiting for a consensus to emerge, I highly recommend passing the time with Sheldon Krimsky's Hormonal Chaos. You are asked to write down the height of each person in feet and inches. Some of the people in the photos are men and some are women. As you might expect, you don't always estimate correctly; sometimes people are taller than you suggested, sometimes shorter. But if you are like most people, your errors will be biased. You will systematically, and unconsciously, underestimate the height of women and overestimate the height of men, presumably because you have grown to expect that on average, men are taller than women. This generalization does not, of course, mean that every man is taller than every women, but it means that you are less able to be neutral when you evaluate any one case.
VALERY FORBES
The message from this experiment (first published in 1991) is, in a nutshell, the theme of Virginia Valian's marvelous book. Because we have developed ideas about the characteristics of a particular group, we tend to distort the traits we see in members of that group to fit our preconceived notions. In the case of men and women, we develop what Valian and other psychologists call "gender schema," ideas about what the sexes are like physically, mentally, and emotionally. If men are generally viewed as tall, we see them as tall. If men are generally viewed as capable and authoritative, we will see them that way too, whereas if women are stereotyped as submissive and incompetent, we will tend to judge them that way even given evidence to the contrary. The result is that men are systematically overrated and women underrated, which hinders women's progress in the professions, especially traditionally male professions like science.
Valian is clear that these preconceived ideas are not conscious, which fits in well with what I sometimes call the Breakfast Conspiracy Fallacy. Except on really bad days, I honestly do not believe that most men in the world wake up, get together for breakfast, and plot how they will spend their time making life miserable for women. In fact, many if not most hold truly egalitarian ideas about the treatment of the sexes. Nevertheless, women experience discrimination, much of it, although certainly not all, at the hands of men. Gender schema help explain the fallacy; both sexes unconsciously interpret and filter information to suit their ideas.
The support for her argument is drawn from an impressive array of sources, including experiments such as the one described above as well as longitudinal and cohort statistics on the advancement of women in academia, medicine, sports, business, and the law. Many of the examples are infuriating for anyone with a sense of justice; in one study, the chairs of 147 psychology departments were sent 10 fictitious résumés containing the usual academic information about publications, teaching, and service, and were asked at what professorial rank the applicant would be hired. The names on the bogus applications were rotated so they were sometimes male and sometimes female. The results exquisitely illustrate Valian's point: the same résumé was assigned the rank of assistant professor if it supposedly belonged to a female and associate professor if it appeared to be a man's application. Again, it is extremely unlikely that the department chairs deliberately set out to sabotage the careers of female applicants by saying to themselves, "Aha, here is a woman with ambitions to be a professor; she should be downgraded because of her sex." The outcome, however, is the same as if they had.
Valian goes on to explore how such initial inequities in hiring rank or starting salary can magnify over time-what she terms the "accumulation of advantage"-so that the disparity between men's and women's earnings is greater for full professors than assistant professors. It has also increased, rather than decreased, over the last 20 years, an alarming finding Valian attributes at least partly to the tendency for women to occupy Books marginal positions as research associates or adjunct faculty. Even after accounting for variables such as type of institution, "since 1976 there has been zero progress in closing the tenure gap between men and women" (p. 241). These data include both scientists and nonscientists, but the picture seems to be similar for both groups, with women scientists in universities and four-year colleges earning about 80% of men's salaries as of 1996.
What sets Why So Slow? apart from books merely documenting and lamenting sexual inequality is the thoughtful discussion of how the inequity came about and what to do about it. The origins of gender schema are explored in the first several chapters, including studies of children's behavior and the adult responses to it (college students who were told that a video of a crying infant depicted a boy described the baby as angrier than if they were told the child was a girl), the ubiquitous question of girls' mathematical ability, and the evidence from endocrinology and cognitive psychology on sex differences.
Throughout, Valian briskly cuts to the chase: "Physical and behavioral sex differences exist... [They] are not qualitative but...quantitative differences. We need not change people's hormones to change their behavior; changing the social environment has clear effects" (p. 80).
The question of how to solve the problem is less successfully addressed. When I read the book I had the fantasy that it could be distilled into liquid form and administered, perhaps a la the sugar cubes of the old polio vaccine, to faculty and university administrators around the world, but so far I cannot see a way to operationalize this procedure. Affirmative action programs get a very qualified nod, and Valian seems to rely on an appeal to people's better natures: if we recognized the inequities, we could stop or prevent them. I wonder. One of the sections in the chapter titled "Remedies" is called "Learning to Reason." Certainly, rational thinking can go a long way to making the world fair, but it seems a little disingenuous to believe that exhorting department chairs or CEOs to "learn to reason" will have much effect.
Every academic-maybe every professional-should read this book. It is particularly appealing to biologists because it takes a multifaceted and scientific approach and virtually never drifts into social science jargon. It is frequently dry, perhaps because Valian realized that her cause would be ill-served by polemics. But the anecdotes used to illustrate points are telling and frequently poignant. My favorite example is from a fourth grade girl asked why the sexes didn't play soccer together at recess. Valian reports that "one girl who did play occasionally said: 'The boys never ask us to play. Then when we do play, only boys are chosen to be captains. And girls don't get the ball passed to them very often, and when a girl scores a goal, the boys don't cheer.' This quote, with terms suitably transposed could describe adult professional life as well as fourthgrade recess." (p. 57).
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